THL'S OPI NI ON WAS NOT__ WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw
journal and (2) is not binding precedent of the Board.

Paper No. 21

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte M CHAEL G ROSENBLUM
and
NI CHOLAS J. DONATO

Appeal No. 1997-3945
Application No. 08/410, 390*

ON BRI EF

Before WNTERS, WLLIAMF. SM TH and ROBI NSON, Adnmi nistrative
Pat ent Judges.

W NTERS, Adninistrative Patent Judge.

! Application for patent filed March 27, 1995. According
to appellants, this application is a continuation of
Application No. 08/192,655, filed February 7, 1994, now
abandoned.
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DECI SI ON ON APPEAL

Thi s appeal was taken fromthe exam ner's deci sion
rejecting clains 1 through 4 and 17 through 20. dCdains 5, 8
t hrough 16, 21, and 24, which are the only other clains
remaining in the application, stand withdrawn from further
consideration by the exam ner as directed to a non-el ected
invention. Clains 1 and 17 are illustrative of the subject
matter on appeal and read as foll ows:

1. An i munoconjugate coupled through the avidin-biotin
interaction, conprising an internalizable cell binding
conponent having a biotin-binding el ement conjugated to a
bi oti nyl ated noiety, wherein said biotinylated noiety is
selected fromthe group consisting of cytotoxic proteins and
nucl eic acids, wherein said protein is selected fromthe group
consisting of gelonin, ricin, saporin, abrin, diptheria toxin,
psuedononas [sic] exotoxin, rayal ase, superoxide di smutase,
protein tyrosi ne phosphatase, protein phosphatase (PP-1 or PP-
2), protein kinase A and protein kinase C.

17. A method of delivering a cytotoxic noiety to a cel
conprising the adm nistration of an i m”munoconj ugate coupl ed
t hrough the avidin-biotin interaction to a human, wherein said
i mrunoconj ugate conprises an internalizable cell binding
conponent having a biotin-binding elenment conjugated to a
bioti nyl ated noiety, wherein said biotinylated noiety is
selected fromthe group consisting of cytotoxic proteins and
nucl ei c acids, wherein said protein is selected fromthe group
consisting of gelonin, ricin, saporin, abrin, diptheria toxin,
psuedononas [sic] exotoxin, rayal ase, superoxide disnutase,
protein tyrosi ne phosphatase, protein phosphatase (PP-1 or PP-
2), protein kinase A and protein kinase C

The references relied on by the exam ner are:
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Pastan et al. (Pastan '985) 4,545, 985 Cct. 8, 1985

Goodwi n et al. (Goodw n) 0, 251, 494 Jan. 7, 1988
(Eur opean patent application)

Ira Pastan et al. (Pastan), "Inmunotoxins," 47 [l 641-48
(Dec. 5, 1986)

Meir WIchek and Edward A. Bayer (W I chek), "The Avidin-Biotin
Conmpl ex in Bioanal ytical Applications,” 171 Anal yti cal
Bi ochem stry 1-32 (1988)
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AQivia Martinez et al. (Martinez), "Variance in cytotoxic
effectiveness of antibody-toxin A hybrids,"” 1 Cancer Surveys
no. 3, 374-88 (1982)

Clains 1 through 4 stand rejected under 35 U.S.C. § 103
as unpatentabl e over Martinez in view of Pastan ('985),
Goodwi n, Pastan (Cell), and W chek.

Clainms 17 through 20 stand rejected under 35 U S.C. § 103
as unpatentabl e over Pastan ('985) in view of Martinez,

W chek, and Goodw n.

On consideration of the record, we reverse the
rejections of clains 1 through 4 and 17 through 20 under
35 U.S.C. § 103. Under the provisions of 37 CFR § 1.196(b),
we enter a new ground of rejection of clains 1 through 4 under

35 U S.C. § 103.

Cains 1 through 4

We agree with the exam ner’s conclusion that the product
recited in clains 1 through 4 woul d have been obvious to a
person having ordinary skill in the art. W disagree,
however, with the examner's interpretation of these clains
and with the reasoning set forth in the Answer (Paper No. 17).
In reaching our decision in this appeal, we have carefully

-4-



Appeal No. 1997-3945
Application No. 08/410, 390

consi dered appell ants' specification and clainms, the applied
references, and the respective positions articul ated by

appel lants and the examner. |n our judgnent, sone, but not
all, of the references cited by the exam ner are rel evant.
Under these circunstances, we reverse the examner's rejection
of clainms 1 through 4 on procedural grounds and we enter a new
ground of rejection of those clains under the provisions of

37 CFR 8§ 1.196(b).

Clainms 1 through 4 are rejected under 35 U.S.C. 8§ 103 as
unpat ent abl e over the conbi ned di scl osures of Goodw n,

Pastan ' 985, and Pastan (Cell).

The clained invention is directed to an i nmunoconj ugate
coupl ed through the avidin-biotin interaction, conprising an
internalizable cell binding conmponent having a biotin-binding
el ement conjugated to a biotinylated noiety. The biotinyl ated
noi ety is selected fromthe Markush group of cytotoxic
proteins and nucleic acids, wherein the cytotoxic proteinis
further selected fromthe group consisting of gelonin, ricin,
saporin, abrin, diptheria toxin, pseudononas exotoxin,
rayal ase, superoxide disnutase, protein tyrosine phosphatase,
protei n phosphatase (PP-1 or PP-2), protein kinase A and
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protein kinase C. The cell binding conponent (el enent) may
be, for exanple, a nonoclonal antibody. See page 5, third
paragraph of the specification and see dependent claim3. The
bi oti n-bi nding el enent is any chem cal that binds biotin,

e.g., avidin, streptavidin or anal ogues of avidin or
streptavidin. See page 5, second paragraph of the
specification and see dependent claim 2.

As recited in claiml1l on appeal, the immunoconjugate
conprises an "internalizable" cell binding conponent coupled
t hrough the avidin-biotin interaction, but the claimdoes not
requi re that the i munoconjugate be prefornmed. The
"internalizable" characteristic is discussed in the
specification, page 12, lines 15 through 18.

The ability of Al108-avidin to bind biotin and
internalize into eukaryotic cells can be

denpnstrayeq utilizing a biotinylated protein having

toxic activity

only when internalized into cells (e.g., the plant
pr ot ei n, gel oni n).

The toxicity of appellants' inmunoconjugate beconmes apparent
when internalization in cells occurs. Wen the cell binding

conponent and the biotinylated noiety are coupl ed through the

avidin-biotin interaction, an i munoconjugate i s produced.
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Internalization of the i mmunoconjugate is evidenced by its
ability to transfer toxin (of the biotinylated noiety) into a
receptor cell where it is capable of inducing cytotoxicity,

t hus denonstrating successful binding of the conponents
through the avidin-biotin interaction. W find no | anguage in
claims 1 through 4, however, requiring that appellants

i mmunoconj ugate be preforned. The clains "read on" an

i mrunoconj ugat e coupl ed through the avidin-biotin interaction
after the sequential adm nistration of an internalizable cel
bi ndi ng conponent having a biotin-binding elenment and a
biotinylated noiety. Stated another way, clainms 1 through 4

enbrace an i nmunoconjugate preformed in vitro before the

adm nistration to a human or where the avidin-biotin
interaction takes place in vivo after the admnistration to a
human.

Goodwi n di scl oses a systemfor targeting a therapeutic or
di agnostic agent at a specific internal body site, e.g., a
solid tunmor. The targeted agent is a biotinylated conpound
havi ng a pharmaceutically active therapeutic or diagnostic
nmoi ety (the active noiety). See Goodw n, page 3, |ast
par agraph. Goodwi n di scloses that the active noiety may be,
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inter alia, atoxin (page 4, lines 1 through 3). Goodw n's
systemincludes (1) the biotinylated conpound (page 3, line 50
t hrough page 4, line 28); (2) an avidin-containing binding
protein capable of localizing selectively at the target site,
when adm ni stered parenterally (page 4, line 30 through page
5, Iline 20); and (3) a clearing agent (page 5, |ines 25
t hrough 35). The avidin-containing binding protein serves
both as a targeting agent capable of |ocalizing specifically
at an internal target site, and as an agent for binding the
bi oti nyl ated conmpound to the target site through the avidin-
biotin interaction. The binding protein may be, for exanple,
a nonocl onal anti body (page 5, lines 5 through 14).

Goodwi n further discloses a nethod for targeting a
t herapeutic or diagnostic agent to a selected internal body
site, e.g., a solid tunor, by sequentially adm nistering the
avi di n-contai ning binding protein; the clearing agent; and the
bi oti nyl ated conmpound. |In the passage at page 5, lines 50
t hrough 52, Goodw n nmakes clear that these conponents are
adm ni stered sequentially:

According to an inportant advantage of the
nmet hod, the binding protein is delivered in non-

conpl exed form i.e., wthout bound biotinyl ated
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conpound so that the treated individual is not

exposed to the conpound during the extended period

of protein |localization at the tunor site.

According to Goodwi n, the avidin-biotin interaction takes
place in vivo after the sequential admnistration of Goodwi n's
conponents to a treated individual.

The i mmunoconjugate of claim1l differs fromthe product
di scl osed by Goodwin in that Goodw n's biotinylated conmpound
i ncludes a pharmaceutically active toxin noiety, whereas claim
1l recites a biotinylated noiety selected fromthe group
consi sting of cytotoxic proteins and nucleic acids, where said
protein is selected fromthe group consisting of gelonin,
ricin, saporin, abrin, diptheria toxin, Pseudononas exot oxin,
rayal ase, superoxi de disnutase, protein tyrosine phosphatase,
protei n phosphatase (PP-1 or PP-2), protein kinase A and
protein kinase C. Goodw n discloses, generically, a
phar maceutically active toxin noiety, whereas claim1l recites
speci es of cytotoxic proteins.

Pastan ' 985 di scl oses a nethod of chem cally nodifying
Pseudononas exotoxin (PE) so that, after conjugating the
exotoxin to a nonocl onal antibody (ab) such as the antibody to
the transferrin receptor, the PE-ab conjugate becones a highly
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pot ent immunotoxin suitable for use agai nst human tunor cells.
Figure 1 of Pastan (Cell), page 643, is entitled "Pathway of

| mmunotoxin Entry," illustrating the pathway by which

i mmunot oxins are internalized into cells. This reference
suggests that i mmunotoxins conposed of antibodies to the human
transferrin receptor and either ricin A chain or Pseudononas
exotoxin A are very effective. See Pastan (Cell), page 646,
second colum, first full paragraph.

We are persuaded that a person having ordinary skill in
the art, armed with the disclosures of Pastan '985 and Pastan
(Cell), would have found it obvious to nodify the biotinylated
conmpound of Goodw n by using Pseudononas exotoxin as the
pharmaceutically active noiety therein. By thus nodifying the
system of Goodwi n, per the teachings of Pastan '985 and Pastan
(Cell), the hypothetical person having ordinary skill in this
art would have arrived at the subject matter sought to be
patented in claim1l where the cytotoxic protein is Pseudononas
exotoxin. Such hypothetical person would have had a
reasonabl e expectation of achieving a pharmaceutically active
i mrunoconj ugat e coupl ed through the avidin-biotin interaction,

where the interaction takes place in vivo after the
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adm ni stration of system conponents to a human. Again, claim
1 "reads on" an inmunoconjugate where the avidin-biotin

interaction takes place in vivo.

Accordi ngly, we conclude that the subject matter sought
to be patented in claim1 would have been obvious within the
nmeaning of 35 U.S.C. § 103 based on the conbined di scl osures
of Goodw n, Pastan '985, and Pastan (Cell).

The limtations of dependent clainms 2 through 4 are al so
found in Goodw n, Pastan '985, and Pastan (Cell). See
particul arly Goodw n, page 4, line 46, disclosing avidin and
streptavidin. Conpare the recitation in claim2 on appeal
where "said biotin-binding elenent is selected fromthe group
consisting of avidin, streptavidin or anal ogues of avidin or
streptavidin.” Further see Goodwi n, page 5, line 10 and
Pastan (Cell), page 643, Figure 1, disclosing the use of a
nonocl onal anti body. Conpare the recitation in claim3 on
appeal where "said cell binding elenent is a nonocl onal
antibody." Finally, see Pastan '985, colum 2, lines 62
t hrough 68, di scl osing nonocl onal anti bodi es agai nst the
transferrin receptor. Conpare the recitation in claim4 on
appeal "wherein said nonoclonal antibody specifically binds an
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antigen selected fromthe group consisting of

transferrin receptor.”™ W conclude that the subject matter
sought to be patented in dependent clains 2 through 4,
considered as a whole, would have been obvious within the
meaning of 35 U.S.C. § 103 based on the conbined di scl osures
of Goodwi n, Pastan '985, and Pastan (Cell).

The examner's rejection of clains 1 through 4 is
reversed. For the reasons set forth above, we enter a new
ground of rejection of those clains under 35 U S.C. 8 103 as
unpat ent abl e over the conbi ned di scl osures of Goodw n, Pastan

' 985, and Pastan (Cell).

Cains 17 through 20

Met hod clains 17 through 20 differ from product clainms 1
through 4 in one significant respect, nanely, the forner
clainms require that appellants' imunoconjugate be preforned.
This foll ows because i ndependent claim 17 recites a nmethod of
delivering a cytotoxic noiety to a cell conprising "the
adm ni stration of an i nmunoconjugate coupl ed through the
avidin-biotin interaction to a human, wherein said
I mmunoconj ugate conprises an internalizable cell binding
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conponent having a biotin-binding elenment conjugated to a

bi oti nyl ated noi ety" wherein the biotinylated noiety is
defined in Markush group format. We think it clear that claim
17, by its very ternms, requires that the inmunoconjugate be
preformed, i.e., "coupled through the avidin-biotin

interaction,” before the i Mmunoconjugate is admnistered to a
human.

As previously discussed, Goodw n discloses sequentially
adm ni stering the avidin-containing binding protein, the
cl earing agent, and the biotinylated conpound di scl osed
therein. 1In the passage at page 5, lines 50 through 52,
Goodwi n makes clear that these conponents are adm ni stered
sequenti al | y:

According to an inportant advantage of the

nmet hod, the binding protein is delivered in non-

conpl exed form i.e., wthout bound biotinyl ated

conpound so that the treated individual is not

exposed to the conmpound during the extended period

of protein |localization at the tunor site.

Li kew se, Martinez discloses sequentially adm nistering
bi oti n-coupl ed anti-nouse cell surface antibodi es and avi di n-

di phtheria toxin. See Martinez, page 377, first ful

par agr aph.

- 13-



Appeal No. 1997-3945
Application No. 08/410, 390

Therefore, the conbi ned di scl osures of Goodw n and
Martinez, regardl ess how viewed, would not have | ed a person
having ordinary skill in the art to the nethod recited in
clainms 17 through 20 requiring that appellants
i mmunoconj ugate be preforned. Furthernore, we find no
t eachi ng, suggestion, or disclosure in Pastan '985 or WI chek
whi ch woul d cure the above-noted deficiency of the conbi ned
di scl osures of Goodwin and Martinez. For this reason, the
rejection of clainms 17 through 20 under 35 U S.C. § 103 as
unpat ent abl e over Pastan '985 in view of Martinez, WI chek,

and Goodwin i s reversed.
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Procedural WMatters

Several procedural matters warrant attention.

Dependent clainms 2 through 4 recite "[t]he non-viral
vector” of claiml or claim3. Independent claim1l, however,
recites "[a]n i munoconjugate" and does not provide antecedent
basis for "[t]he non-viral vector." Accordingly, on return of
this application to the Exam ning G oup, appellants and the
exam ner shoul d consider rectifying the above-noted
di screpancy in claimlanguage, e.g., by anending clains 2
through 4 to recite "[t]he i munoconjugate” instead of "[t]he
non-viral vector."

Li kewi se, dependent claim3 recites "said cell binding
el ement" whereas independent claim1 provides antecedent basis
for "an internalizable cell binding conmponent,” not a "cel
bi nding elenment.” Again, on return of this application to the
Exam ni ng Group, we reconmend that the discrepancy be
rectified, e.g, by anending claim3 to recite "said cel
bi ndi ng conponent” instead of "said cell binding elenent.”

The sanme infirmty besets clains 17 and 19.
Al so, it appears that claim20 should depend from cl aim

19, not fromclaim17.
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CONCLUSI ON

In conclusion, for the reasons set forth in the body of
this opinion, we reverse the examner's rejections of clainms 1
through 4 and 17 through 20 on prior art grounds. W enter a
new ground of rejection of clains 1 through 4 under 35 U.S. C
§ 103 as unpatentabl e over the conbined discl osures of
Goodwi n, Pastan '985, and Pastan (Cell).

Thi s deci sion contains a new ground of rejection pursuant
to 37 CFR 8§ 1.196(b) (anended effective Dec. 1, 1997, by final
rule notice, 62 Fed. Reg. 53,131, 53,197 (Cct. 10, 1997), 1203
Of. Gaz. Pat. & Trademark O fice 63, 122 (Cct. 21, 1997)).

37 CFR 8 1.196(b) provides, "[a] new ground of rejection shal
not be considered final for purposes of judicial review"

37 CFR 8 1.196(b) also provides that the appellant,

WTH N TWO MONTHS FROM THE DATE OF THE DECI SI ON, nust exerci se

one of the following two options with respect to the new
ground of rejection to avoid term nation of proceedings (37
CFR 8 1.197(c) as to the rejected clains:
(1) Submt an appropriate anmendnent of the
claims so rejected or a showing of facts relating to
the clains so rejected, or both, and have the matter

reconsi dered by the exam ner, in which event the
application will be remanded to the exam ner
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(2) Request that the application be reheard
under 8§ 1.197(b) by the Board of Patent Appeals and
I nterferences upon the same record . :
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No tinme period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR
8§ 1.136(a).

REVERSED - 37 CFR § 1.196(b)

SHERVAN D. W NTERS
Adm ni strative Patent Judge

WLLIAMF. SM TH
Adm ni strative Patent Judge

BOARD OF PATENT
APPEALS AND
| NTERFERENCES

DOUGLAS W ROBI NSON
Adm ni strative Patent Judge

N N N N N N N N N N N N N N

SDW cl m
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Benj am n Adl er

Gl breth & Adl er
8011 Candl e Lane
Houston, TX 77071
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